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(54) EXHAUST EMISSION CONTROL DEVICE WITH ASH REMOVING MECHANISM 
(57)Abstract: 

PURPOSE: To effectively remove ash produced during 
regeneration by a method wherein a porous ceramic 
filter is formed of a silicone carbide material and a filter 
disposed in a casing is supported in a direction in which 
the direction of the flow of gas is pointed to a vertical 
direction. 

CONSTITUTION: By the passage of exhaust gas 
discharged from an exhaust manifold 2 through a 
silicone carbide filter 5 after the flow of it through an 
exhaust pipe and a casing 4, particulate is collected for 
purification. When a press loss exceeds a set value is 
detected by a pressure sensor 1 1 attached to an exhaust 
pipe 3, a fuel injection nozzle 9 and an ignition plug 10 
are operated at the filter 5 and particulate collected by 

the filter 5 is burnt. When temperature exceeding a set value is detected by a temperature 
detector 12, combustion is stopped and electromagnetic type vibrators 6a and 6b are 
operated and by vibrating the filter 5, ash is removed. Removed ash is contained in a hopper 
7 below a silicone carbide filter inlet part 51 . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust-air gas-cleanup equipment with an ash removal mechanism characterized by to 
have supported this filter arranged in casing to the sense in which the flow direction of the gas points to 
the vertical direction, and to have attached the oscillating oscillation mechanism in the filter of a 
parenthesis, and to prepare an ash stripping section under the gas flow direction of this filter in the 
exhaust-air gas-cleanup equipment characterized by to provide the following while constituting the 
aforementioned porosity ceramic filter from silicon-carbide material Casing The porosity ceramic filter 
of the honeycomb structure arranged in the interior 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . * j • 

[Industrial Application] Especially this invention carries out the uptake of the particulate contained in 
the exhaust gas discharged from an internal combustion engine about exhaust air gas cleanup equipment 
with an ash removal mechanism, and proposes the ash (ash content) generated in case it regenerates by 
combustion about the exhaust air gas cleanup equipment with an ash removal mechanism which can be 
removed effectively. 

[Description of the Prior Art] As equipment for carrying out the uptake of the particulate contained in an 
internal combustion engine, for example, the exhaust gas discharged from a diesel power plant, and 
removing it, the exhaust air gas cleanup equipment of form installed in the exhaust air system of the 
internal combustion engine which consists of casing and a porosity ceramic filter made from a KODI 
light which has the honeycomb structure arranged in the interior was used widely conventionally. 
[0003] In such conventional exhaust air gas cleanup equipment, if the particulate uptake into a filter 
advances, as a result of the filter layer of this filter starting blinding and increasing pressure loss, engine 
efficiency is worsened. Therefore, the so-called regeneration which this uptake particulate is made to 
burn in a suitable time interval, and is generally removed from this filter is performed. This regeneration 
is performed by making the longitudinal direction which is a flow direction of gas spread the 
combustion sequentially at the same time it removes by lighting the particulate which carried out uptake 
adhesion and burning this filter end face by attaching a heating element in the end face by the side of the 
so-called major axis in alignment with the gas flow direction of a filter, and heating the end face of this 
filter to predetermined temperature (600 - 800 **) with this heating element first. 
[0004] By the way, when regenerating about equipment conventionally [ above-mentioned ], it 
originated in the structure, and even if it carried out reproduction combustion, the particulate in exhaust 
gas was not removed completely, but there was a problem of remaining as an ash (ash content) in a 
filter. And when this remains ash was left in the state as it is, it was got blocked in the honeycomb-like 
hole and caused decline in a particulate collection efficiency and increase of pressure loss with a filter 
gradually, as a result the problem of worsening engine efficiency was caused. 

[0005] On the other hand, it supports to the sense in which the flow direction of exhaust gas points the 
filter made from a KODI light which has the former, for example, a honeycomb structure, to the vertical 
direction, and what carries out natural fall of the ash which remains in a filter by this in case the uptake 
of the particulate is carried out and it reproduces by vibration of vehicles and an engine is proposed 
(refer to JP,63-1 1292,Y). 

[0006] , . . . . 

[Problem(s) to be Solved by the Invention] However, the above-mentioned conventional technology had 
the various problems which are described below. That is, the filter made from **. KODI light originates 
in the pore diameter distribution of this ceramic, and the uptake side of a filter forms an uneven 
concavo-convex field. Therefore, by support operation of the concavo-convex side, it cannot stick to the 
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ash deposited on the filter physically, and it cannot be easily removed by vibration of vehicles etc. 
[0007] ** . If a particulate is burned, it becomes salts, such as calcium phosphate and a calcium sulfate, 
and S in calcium, Ba, P, Zn, Mg, and fuel in a lubricating oil and fuel additive, Fe, etc. will accumulate 
into a filter, and will serve as the so-called ash. Consequently, the ash deposited on the filter cannot be 
filter welded [ which carried out the erosion ], and cannot be easily removed by the operation which the 
phosphate which is the component has, i.e., the operation which reduces the thermal resistance of 
KODIRAITO ceramic material, by vibration of vehicles etc. Moreover, the ash deposited on the filter 
cannot be fixed on a filter front face with the corrosion (chemical reaction) reaction of the KODIRAITO 
ceramic material by the sulfate which is the component, and cannot be easily removed by vibration of 
vehicles etc. 

[0008] ** . A filter is installed in the position distant from the engine, in order to attach regenerative 
apparatus, such as an afterburner. Therefore, giving a vibration required removing an ash by change of 
the vibration frequency of a rolling stock run or an engine reaches to an extreme of difficulty. 
[0009] ** . The filter has always received vibration of an engine. Therefore, the endurance over a long 
period of time in a filter is not acquired. The restraint of the thermal break prepared in the periphery of a 
filter depending on the case declines, and it becomes impossible moreover, to support a filter during 

casing. . 
[0010] Then, the main purpose of this invention is to propose the exhaust air gas cleanup equipment 
which can remove effectively the ash generated at the time of reproduction. Other purposes of this 
invention are to propose exhaust air gas cleanup equipment excellent in the endurance which can 
remove effectively the ash generated at the time of reproduction over a long period of time. 

[Means for Solving the Problem] Now, artificers examined filter material first, in order to realize the 
purpose of upper **. That is, the experiment which carries a calcium sulfate, magnesium sulfate, etc. 
which are an ash component on the board of a KODI light and the board of a silicon carbide, and is 
heated at reproduction temperature was conducted. According to the result of this experiment, although 
the board of a KODI light reacted with the ash component and being fused, it turns out that the board of 
a silicon carbide does not react with an ash component, and it does not fuse (refer to Table 1). On the 
other hand, the filter made from a KODI light had the large pore diameter distribution of that, and the 
difficult thing was also understood that it removes the ash which once adhered strongly since the surface 
anchor effect was large again. With the filter which consists of this point and a silicon carbide, the pore 
diameter distribution of that was narrow, for the reason, the surface anchor effect was small, and I 
thought that it would be easy for removal of an affix (refer to drawing 1 ). 
[0012] 
[Table 1] 
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[0013] Then, artificers hit on an idea of the content shown below to invention considered as summary 
composition, as a result of considering using this as filter material and inquiring further wholeheartedly. 
Namely, this invention is set to the exhaust air gas cleanup equipment installed in the exhaust air system 
of the internal combustion engine which consists of casing and a porosity ceramic filter of the 
honeycomb structure arranged in the interior. While constituting the aforementioned porosity ceramic 
filter from a silicon carbide (SiC) Support this filter arranged in casing to the sense in which the flow 
direction of the gas points to the vertical direction, and an oscillating oscillation mechanism is attached 
in the filter of a parenthesis. It is exhaust air gas cleanup equipment with an ash removal mechanism 
characterized by preparing an ash stripping section under the gas flow direction of this filter. 
[0014] 

[Function] The exhaust air gas cleanup equipment of this invention consists of porosity ceramic filters 
arranged in tubed metal casing connected to the exhaust air duct of the exhaust air system of an internal 
combustion engine, and this casing, as shown in drawing 2 . The porosity ceramic filter with which 
these filters arranged in this casing are a uptake and a thing for removing about the particulate in exhaust 
gas, and consist of a silicon carbide especially in this invention is used. 

[0015] In this invention, physisorbing of the ash deposited on **. filter firmly by the support operation 
by the irregularity on the front face of a filter is lost by using the porosity ceramic filter which replaces 
with a KODI light and consists of a silicon carbide. Since a crystal grows uniformly, a silicon carbide 
tends to form an acute angle pore diameter distribution, and moreover, its control of a pore diameter is 
easy for the reason. Therefore, it is because it is rare to be able to form the irregularity of a filter wall 
front face regularly, and for an ash to invade into pore physically. 

** . Since salts which are the component, such as phosphate and a sulfate, do not contribute to a 
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reaction, it comes to deposit on a filter wall front face the ash deposited on the filter granulatio or in the 
shape of a film in the state where adhesion is weak. A silicon carbide is a stable material very 
chemically, and the reason is that it does not react with salts. 

[0016] In this invention, this silicon-carbide filter is supported into the posture in which the flow 
direction of gas which passes through the inside of this filter to the vertical section of curved casing 
points to the vertical direction, as shown in drawing 2 . By this invention, the oscillating oscillation 
mechanism for carrying out oscillating removal of the ash adhering to the filter further is attached to the 
filter in such composition. Simultaneously with it, under the filter, the ash stripping section for 
collecting the ashes which are omitted from this filter is prepared every length of this. 
[0017] Thereby, it becomes possible to give a vibration required to remove an ash immediately after 
reproduction to a filter, without depending on change of the vibration frequency of**, rolling stock run 
or an engine. Moreover, the time taken to remove an ash can be shortened by controlling the vibration 
frequency of an oscillating oscillation mechanism. Furthermore, the ash which falls as a comparatively 
big fragment is certainly recoverable with ash stripping sections, such as a hopper formed in the lower 
part. 

** . Exhaust air gas cleanup equipment becomes possible [ installing in the posterior part of the exhaust 
air system which cannot receive the vibration from an engine easily ]. Therefore, the endurance over a 
long period of time in a filter is acquired. 

[0018] By making it composition which was explained above, it becomes easy the particulate above- 
mentioned uptake and to remove the exhaust air gas cleanup equipment of this invention compared with 
the thing of form conventionally which uses the filter made from a KODI light. The ash (ash content) 
generated in case the particulate which carried out the uptake especially is regenerated by combustion 
can be effectively removed over a long period of time. 

[0019] The oscillating oscillation mechanism for carrying out oscillating removal of the ash adhering to 
the filter in this invention here is the casing outside surface of a filter for example, using electromagnetic 
vibrator, and is desirable. [ of the thing of this filter fixed so that it may be mostly located in a center 
section ] moreover, it is more desirable to attach in a filter the oscillating oscillation mechanism which 
can be set as the frequency of 4000-8000Hz and the conditions for time 5-30 seconds for remove an 
ash effectively and collecting them 

[0020] In addition, in this invention, although any of type or compound type can also really be used for a 
silicon-carbide filter, it is desirable for a cross-section configuration to gather a prismatic combining one 
sort or them, and to use the filter unit of a triangle, a square, a rectangle, or a right hexagon. It is because 
the restrictions on mounting of exhaust air gas cleanup equipment decrease since the filter which suited 
the capacity of an internal combustion engine by losing the restrictions on manufacture and combining 
these suitably by carrying out the cross-section configuration of a filter unit in this way can be chosen 
suitably and it can moreover be made arbitrary casing configurations. Moreover, as for a filter unit, it is 
desirable to be formed in the shape of a honeycomb with a porosity ceramic sintered compact. A 
porosity ceramic sintered compact is because pressure loss is small even when the amount of uptakes of 
a particle is increased as it excels in thermal resistance and thermal conductivity and is a honeycomb- 
like filter. 

[0021] . 
[Example] Below, the example which applied the exhaust air gas cleanup equipment with an ash 
removal mechanism of this invention to the exhaust air gas cleanup system of a diesel rolling stock is 
explained using a drawing. Drawing 2 is the schematic diagram of Diesel engine 1 equipped with the 
exhaust air gas cleanup equipment with an ash removal mechanism of this invention. In this drawing, 
like Arrow a, the exhaust gas after burning within an engine cylinder passes along an exhaust pipe 3, 
and is discharged through the silicon-carbide filter 5 arranged in the tubed metal casing 4 connected in 
the middle of the exhaust pipe 3, and this casing 4 from an exhaust manifold 2. In addition, casing 4 is 
connected to the exhaust pipe 3 through the flexible pipe for oscillating absorption. And the silicon- 
carbide filter 5 does a handstand to the down side in the entrance section 51, makes the outlet section 52 
do a handstand to the up side, and it is arranged, and the electromagnetic vibrator 6a and 6b which 
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m 

constitutes the oscillating oscillation mechanism 6 is the outside front face of casing 4, and it is attached 
so that it may be located in the simultaneously center section of the aforementioned filter. Moreover, 
casing 4 and the exhaust pipe 3 are connected so that exhaust gas may crook and flow at an abbreviation 
right angle the ash receptacle hopper 7 is further arranged in the lower part side of the silicon-carbide 
filter entrance section 51, and the drain plug 8 is further attached in the ash receptacle hopper 7 bottom. 
The aforementioned hopper 7 of this example constitutes the ash stripping section of this invention. In 
addition, a fuel injection nozzle 9 is attached in the upstream of exhaust gas, and the ignition plug 10 is 
attached' in the downstream from it at the silicon-carbide filter entrance section 5 1-. 
r0022] Now by changing into an abbreviation right angle the direction which flows through an exhaust 
pipe 3 and casing 4, and passing along the silicon-carbide filter 5, the uptake of the particulate is earned 
out and the exhaust gas discharged from the exhaust manifold 2 as mentioned above is purified. And if 
the pressure sensor 1 1 attached in the exhaust pipe 3 of the upstream of the silicon-carbide filter 5 
detects the pressure loss more than the set point, with a filter 5, a fuel injection nozzle 9 and an ignition 
plug 10 will operate, and the so-called regeneration which burns and removes the particulate by which 
the uptake was carried out to the filter 5 will be performed. However, if a uptake particulate is not 
completely removed even if it reproduces, but it remains as an ash (ash content) in a filter 5 and this 
remains ash is left in the state as it is, it will be got blocked in a honeycomb-like hole and pressure loss 
will increase. Then, in this invention, when the temperature more than the set point is detected with the 
thermometric element (thermocouple) 12 attached in the exhaust air effluence-of-gas side of a filter, 
while making reproduction complete, an ash is removed by the electromagnetic vibrator's 6a and 6b 
operating and vibrating a filter 5. Thus, the ash removed from the filter 5 is held in the ash receptacle 
hopper 7 located in the lower part side of the silicon-carbide filter entrance section 51. And further, the 
ash deposited on the ash receptacle hopper 7 is periodically taken out outside by the drain plug 8, and is 

discarded. . . . . , 

[0023] Thus, the oscillating oscillation mechanism 6 concerning this invention is constituted by the 
control system which operates the electromagnetic vibrator 6a and 6b by the detection output of a 
pressure sensor 1 1 or a thermometric element 12 etc. 

[0024] . a ♦■ 

[Effect of the Invention] As explained above, the ash which is generated at the time of reproduction 
according to this invention can be effectively removed over a long period of time, and the exhaust air 
gas cleanup equipment which is excellent in endurance can be offered. 



[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 11 It is the graph which shows the pore diameter distribution of filter material. 

[Drawing 21 It is the schematic diagram of the Diesel engine equipped with the exhaust air gas cleanup 

equipment with an ash removal mechanism of this invention. 

[Description of Notations] 

1 Diesel Engine 

2 Exhaust Manifold 

3 Exhaust Pipe 

4 Casing 

5 Silicon-Carbide Filter 

5 1 Filter Entrance Section 

52 Filter Outlet Section 

6 Oscillating Oscillation Mechanism 
6a, 6b Electromagnetic vibrator 

7 Ash Receptacle Hopper 

8 Drain Plug 

9 Fuel Injection Nozzle 

10 Ignition Plug 

1 1 Pressure Sensor 

1 2 Thermometric Element 
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[Drawing.!] 
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[Translation done.] 
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